ATTACHMENT A
M/V PACIFIC FALCON
EMISSION REDUCTION SUMMARY
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ATTACHMENT B
BASELINE NOx EMISSION FACTOR DOCUMENTATION
CATERPILLAR ENGINES




Douglas J. Rich Floyd/Quinn@QUINNGCATEXTERNA
Ribble/0Q/Caterpillar@CATE To o @ @ RNAL
RPILLAR [l

05/19/2006 02:54 PM bee
Subject He: Fw: Information on Cat Engines®)

Check TMI first. They should be in there. If not, place a request into Application Support for
the E3 Cycle data on each SN.

Douglas J. Ribble

Caterpillar Marine Engine Sales Manager
Pacific Region

425-562-9657

425-865-0919 (fax)

‘Rich Floyd/Quina@QUINN . '~ - - . To Dauglos]. Ribble/0Q/Caterpillar@Caterpiller
L LOS/19/2006 LT AMBDT 1%ty e s S |
L e T e N

" ‘Subjest. Fu:Infommalion on Cal Engines '+

- Fw:informntionon CatEngines

R RPN ;‘. " Relnin Until: ) ﬁnlﬂnﬁannlcgn:}n Ggﬂmﬁcaér_a
Caterpillor: Confidentis Green - . .+ 7 - Q6N182008 - Muotters/Adminisimation ‘
Doug,

can you help Mahesh with these values or how do I get this information?
Thanks

Rich

Rich Floyd

Manager- Marine Sales

Quinn Power Systems

3500 Shepherd St.

City of Industry CA 90601

562 463- 6064 Ph.

562 695-7535 Fax

~—- Forwarded by Rich Floyd/Quinn an 03/19/2006 1:35 AM ——
"geennairl”
<gceanairl@werldnelatt
et To"Rich Fleyd” <rfloyd@quinapower.coms
05/16/2006 04:20 PM ce

Subjectinformation on Cot Engines




Certity Rerate

Emissions DATA [8KN0O0O454]

rar e mriamn D o

rage 1 of |

May 22, 2006
Can't find what you're Jooking for? Click here

| Serial Number
i Engine Arrangement Number
i As - Shipped Cerfification
4! [As - Shipped Certification

{| Tabeled Model Year

sl

e P LT Peeme el

1731806
FMO Compliant

!jIMO Tech File - Elecmtronic Engines |

|- |Has Engine Been Rerated?
Interlock Code Actual Progression
1l [As - Shipped Interlock Code

As - Shipped Flash File

e
——

Spec Number

0K1936

fNa

|
i

.No Interlock Code Progrwe_ﬁmn

No Interlock Code

2051535

As - Shipped_ﬁiash File CRB
As - Shipped CORR FL Power at RPM|[2

13051535

rzoa HP (1,640.5 KW) at 1600 rpms ||

|| [Build Daic

[2001-10-19

Caterpliiar Confidential: Green

B Content Owner: Alan Scolt

O P T R
HEC R

hitp://tmiweb.cat.com/tmi/servlet/cat.edis.tmiweb. gui. TMIDirector?Action=buildtab&refid...

8| :|Web Master(s): PSG Web Based Sysiems Support

ata Privacy Statement.

| |Current Date: Monday, May 22, 2006 9:53:25 AM
= |© Catarpiitar inc. 2006 All Rights Reserved.

information only.

This is not an official emission cerfificate. This is for emission data

This emission data is Caterpillar's best estimate for this rating. If actual
emissions are required then an emission test needs to be run on your en

gine. f

5/22/2006




Pertormance Data Page { ot 12
MARINE ENGINE PERFORMANCE DATA May 22, 2006
[BKN0O0454]
Can't find what you're loeking for? Click here
Performance Number; DM4422 Chanpe Level: |02
Sales Model: 3516BDITA Combustion: DI Aspr: TA
Lngine Power: 2,200 HP Speed: 1,600 RPM After Cooler: SCAC
Manifeld Type: DRY Governor Type: ADEM2 After Cooler Temp(F): 86
Turbo Quantity: 2 Engine App: MP Turbho Arrangement; Farallel
) Lngine Rating: MP Strategy:
Rating Type: C RATING (MAXIMUM CONTINUOUS) £ rpacior IMO 2000 -
General Performance Data: Gurve 1: Zone 1
O LS AR T o DR g e AR o S
Le/BHPE- - TEMP FLOW TEMP TEMR FLOW
APM  BHP  LBFT  PSI "up" GPH pegp INHG ‘oo’ GEGE pEgF OFM
1660 2000 6,566 235 0332 950 1294  60.5 4,537.9 1,048.3 7682 10,887.5
i500 2000 7,003 251 0332 949 1303 63.5 44320 1,0684 7815 10,781.6
1400 2000 7,503 269 0328 93.6 1209 643 42095 1,100.8 8136 10,495.5
1300 2000 8,081 289 0327 921 1272 61.2 3,785.7 1,1255 8559 9,796.3
1200 1684 7,372 264 0319 787 1168 46.3 2,548.8 1,1383 8739 7,758.6
1100 1279 6,108 219 6326 595 1072 294 2,1224 1,1588 9109 5,759.8
1000 300 4,726 169 0336 432 1044 16.5 1,525.6 1,151 5154 4,1530
900 712 4,155 149 0346 352 1045 107 1,2113 1,1566 8863 3,227.8
8O0 543 3,365 . 128 0356 276 1040 6.3 9606 1,0863 8006 2,383.7
700 439 3,290 118 0366 229 1054 43 7734 1,0683.0 7725 18787
6350 401 3,240 116 4372 213 1083 34 6816 1,067.5 7921 1,685
General Performance Data :Curve 2: Zone 1-2
IS ROR R TR e o e TanT b oBdc 6
LB/BHP. TEMP FLOW TEMP TEMP FLOW
RPM  BHE  LBFT - BSI Tyt GPH peae MHG Toon' DEGF DEGF  OFM
1600 2100 6,893 247 0332 995 1315 623 4,605.0 1,075.6 7911 11,3619
1500 2100 7,353 263 0331 953 1323  465.8 4,520.3 1,093.1 8002 11,166.5
400 2100 7,879 282 0327 980 1319  67.0 4,301.3 1,121.2 828.0 10,855.7
1300 2100 8,484 304 0322 965 13041 64.5 3,8052 1,142.1 §63.5 10,184.8
1200 1684 7,372 264 0318 76.6 1168 463 2,948.8 1,138.3 873.9 7,758.6
1100 1411 4,736 241 0325 654 109.6 34.2 2,284 1,1944 9248 62684
1000 971 5,099 183 0336 46,6 1051 18.8 1,5099.8 1,186.0 9388 4,439.1
900 742 4,328 155 0347 388 1053 11.6 1,239.5 L1919 9113 3,360.0
800 543 3,565 128 0357 277 1040 63 960.6 1,086.3 B800.6 2,383.7
700 419 3,290 118 0366 229 1054 4.3 77134 1,063.0 7725 1,878.7
650 401 3,240 116 0372 213 1083 34 6816 10875 7921 1,684.5

hitp://tmiweb.cat.com/tmi/servlet/cat.edis.tmiweb.gui. TMIDirector?Action=buildtab&refldi... 5/22/2006




Performance Daia - ’ YageZ ot 12

General Performance Data :Curve 3: Zone 2.3

FUEL INTAKE ITAKE EXH EXH EXH
ENGINE ENGINE ENGINE ENGINE RATE FUEL INTAKE AR MFLD STACK GAS

M

SPEED POWER TORQUE BMEP HATE MFLD P
LB/BHP- | TEMP FLOW TEMP TEMP FLOW
APM  BHP  LBFT Pl Hr  OPH pEar MNHE ‘oo’ bDEGE DEGE  CFM

1600 2200 7,221 258 0332 1044 1341 643 4,672.1 1,108.8 8200 11,706.8
1560 2200 7,703 276 0330 103.8 1344 6B.0 4,594.4 1,1194 8217 11,5514
1400 2200 8,253 296  (.326 1024 133.9 694 4,382.6 1,142.2 8445 11,2159
1300 2200 8,838 318 0321 100.8 1332  67.6 4,001.2 1,160.1 884.7 10,590.9
1200 1684 7372 264 0318 76.6 1168 463 2,9488 1,1383 B739 7,758.6
1106 1621 7,741 217 0325 752 1157 427 2,578.0 1,247.2 9428 7,183.0
1000 1070 5,620 201 0.337 515 1062 223 1,709.2 1,2324 9631 4,831.1
200 7|1 4,517 165 0349 394 1062 133 1,285.5 1,2484 09500 3,605.6
80O 543 3,365 128 0357 27.7 1040 6.3 9606 1,0863 800.6 2,383.7
760 439 3,290 118 0366 229 1054 43 7734 1,063.0 7725 1,878.7
650 401 3,240 Nne G372 213 1083 34 68L6 1,067.5 7921 1,684.5

General Performance Data :Maximum Limit

FUEL . INTAKE INTAKE  EXH EXH EXH
ENGINE ENGINE ENGINE ENGINE RATE FUEL MELD :\[;lgf;(g AR NMFLD STACK GAS

SPEED POWER TORGQUE BMEP AATE
LB/BHF- TEMP FLOW TENMP TEMP FLOW
RPM  BHP  LBFT P8I "ap" GPH ppge WHG "oy’ pEGE DEGE  GFM

1600 2200 7,221 259 0332 1044 1341 4.3 4,672.1 1,083 820.0 11,706.8
1500 2200 7,703 276 0.330 103.8 1344  6B.0 4,594.4 1,1194 8217 11,551.4
1400 2200 8,253 296 0326 1024 1339 694 4,382.6 1,142.2 B44.5 11,2159
1300 2200 8,388 318 0321 1008 133.2  67.6 4,601.2 1,160.1  BB4.7 18,5509
1200 1684 7,372 264 0318 765 1168 463 2,948.8 1,1383 8739 7,758.6
1160 1624 7,754 2718 0324 753 1157 428 2,581.5 1,2479 9430 7,193.6
1660 1204 6,325 227 0338 581 1078 27.0 1,861.) 1,2934 9858 5,353.7
Ha0 836 4,875 175 0351 419 1069 14.8 13314 1,201.8 9783 3,810.5
BOO 578 3,795 136 0361 298 1051 7.2 9853 1,151.6 B45.2 12,5356
700 464 3481 125 0371 246 10600 4.9 787.5 1,1293 8154 1,9776
850 421 3,402 122 0377 227 1092 3.8 6R8.6 11300 8355 1,765.7

http://tmiweb.cat.com/tmi/servlet/cat.edis.trniweb.gui. TMIDirector? Action=buildtab&refki... 5/22/2006



Pertormance Data

General Performance Data :Prop Demand Curve P

ENGINE ENGINE ENGINE ENGINE
SPEED POWER TORQUE BMEP

RPM

1600
1500
1400
1300
1200
1100
1000
200
800
00
650

ENGINE
SPEEDR
REM

1600
1500
1400
1300
1200
1100
1000
900
800
700
650

BHP

2200
1813
1474
1180
528
715
537
392
275
184
148

ENGINE
POWER
BHP

2260
2200
2200
2200
1684
1624
1204
836
378
464
421

LB FT

7,221
6,347
5,529
4,768
4,062
3,413
2,821
2,285
1,806
1,382
1,192

Ps!

259
227
193
171
145
122

|

82
85
49
43

FUEL
RATE
LB/BHP.
HR

0.332
0.336
0.334
0.332
0.330
0.332
0.338
0.348
0.362
0.388
0.407

FUEL
RATE
GPH

104.4
869
704
6.0
43.8
339
260
19.4
14.2
i0.2

8.6

INTAKE
MFLD
TENMP
DEGF

134.1
126.3
117.3
107.2
101.7
99.1
811
1.0
95.9
b4.5
939

INTAE INTAKE

AlR
MELD R o ow

IN-HG cFM
64.3 4,672.1
8.7 4,2484
46.5 3,492.6
312 2,5616.8
18,7 1,956.4
119 1,507.9
6.9 1,214.8
4.0 1,017.1
2.1 8581
03 763
0.5 6357

EXH

EXH

Paged ot 12

EXH

MFLD STACK GAS

TEMP
DEGF

1,108.8
1,026.9
598.4
9719.7
960.1
820.1
B41.8
740.8
628.2
5173
4674

General Performance Data :Max Power Curve M
pugl WNTAKE Lo ior INTAKE  EXH

ENGINE EnGiNg TUEL

RATE

TOROUE BMEP | piois,

LB.FT Pst HA
7,221 259 0.332
7,103 276 0.330
8253 206 0336
8,388 31 0.321
7,372 264 0,318
7,734 278 0324
6,325 227 0338
4,875 175 03351
3,795 136 0361
3481 123 037
3,402 122 0377

RATE
GPH

104.4
103.8
1024
100.8
76.5
75.3
58.1
413
2.8
24.6
22.7

MFLD

AR

TEmp PFLDP o ow

DEGF
134.1
134.4
1339
133.2
116.8
1157
107.8
106.9
1651
10a.0
09,2

iN-HG CFM

643 4,672.1
680 4,594.4
69.4 4,382.6
67.6 4,001.2
463 2,948.8
42.8 2,581.5
27.0 1,86L.1
4.8 1,331.4
72 9853
49 7815
38 6886

MFLD
TENP
DEGF

1,108.8
1,1184
1,142.2
1,160.1
1,138.3
1,247.9
1,203.4
1,291.8
1,151.8
1,129.3
1,130.0

TEMP
DEGF

FLOW
CFM

820.0 11,706.8
753.6 10,057.6

756.7
784.4
788.9
763.5
686.5
5920
47135
3734
3394

EXH
STACK
TEMP
DEGF

820.0
821.7
844.5
884.7
8739
943.0
985.8
978.3
8452
8154
835.5

B,313.1
6,381.4
4,795.7
3,6304
23,7334
2,073.0
1,553.8
1,137.1

978.2

EXH
GAS
FlL.ow
CFa

11,706.8
11,551.4
11,215.9
10,590.9
7,758.6
7,193.6
5,353.7
3,810.5
2,535.6
1,977.6
1,765.7

http://tmiweb.cat.com/tmi/serviet/cat.edis. tmiweb,gui. TMIDirector?Action=buildtab&refki... 5/22/2006




Pertormance Data

ENGINE ENGINE
SPEED POWER

RFM

1600
1500
1460
1300
1200
1100
1000
900
800
760
650

ENGINE
SPEED
RPM

1600
1500
14C0
1300
1200
1100
1000
500
800
700
650

http://timiweb.cat.com/tmifservlet/cat.edis.trmiweb.gui. TMIDirector?Action=buildtab&refli... 5/22/2006

BHP

2200
2200
2200
2200
1684
1624
1204
836
578
464
42]

ENGINE
POWER
BHP

2200
2200
2200
2200
1684
1624
1204
836
578
464
421

Heat Rejection Data :Maximum Limit

AEJTO BREJTO REJTO
ATMOS EXHAUST

W

EXH
RCOV

FROM

FROM

WORK

TO asaF OILCLR AFTCLR ENERGY

BTUMN BTU/MN BTUMN BTUMN BYUMN BTUMN BTUMN
34,122 7621 81,324 41,117 11,203 21,667 93,323
33,781 7,734 80,414 40,805 11,146 21,440 93,323
33,269 7,962 73,504 40,776 11,033 20,303 93,323
32473 8,132 77,002 40,548 10,748 17,800 193,323
27,980 7,505 56,586 29,345 8,189 10,237 71,429
29,345 9,099 54,766 29,515 8,019 8,644 68,869
25,136 © 9,725 41913 23,089 5,199 4322 51,069
20,185 9,668 29970 16,322 4,550 1,649 35430
15241 8,076 18995 9384 3,185 312 24,511
13,364 B,076 14900 7,052 2,673 227 19,677
12,568 7,848 13478 6,483 2,445 57 17,857

EXHAUST Sound Data: 6.6 FEET

OVERALL oBCE OBCFE  OBCF OBCF OBCF  OBCF
SOUND 53H7 DB 125HZ  25DHZ  500HZ  1000HMZ  2000HZ
Da(ia) o8 ;] 4] ]2 pe

il4 109 119 115 07 106 107
112 107 117 113 105 104 106
111 106 116 [2N 104 142 104
109 108 114 109 102 10t 104
108 107 113 108 101 100 103
107 104 112 107 160 o8 101
103 113 109 103 99 28 in
104 112 108 162 98 87 100
103 111 107 101 97 04 89
102 110 108 100 86 95 48
162 109 106 100 96 95 OB

Pagedoill

Luy HHY
ENEAGY ENERGY
BTUMN BTUAVIN

223,442 233,000
222,134 236,636
220,030 234,361
214,684 228,731
163,501 174,136
160,259 170,723
124033 132,156
00,992 96,906
63,239 67,334
52,775 56,244
48,624 51,808

CBCF  08CF
4000HZ  BonoHZ
n}:] )3

108 105
108 103
105 101
102 100
i 99
100 98
9 90
93 89
o2 88
91 87
91 &6




Pertormance Lata

ENGINE ENGINE OVERALL
SPEED POWER S50UND

RPM
1600
1500
1400
1300
1200
1100
1600

900
80O
7006
650

ENGINE
SPEED
APM

1600
1500
1400
1300
1200
1100
1000
900
800
700
650

http://tmiweb.cat.com/tmi/serviet/cat.edis. tmiweb.gui. TMIDirector?Action=buildtab&refki... 5/22/2006

BHP
2200
2200
2200
2200
1684
1624
1204

836
578
464
421

DERA)
101
89
98
96
95
93

92

91
90
89
88

. ENGINE OVERALL
POWER SOUND

BHP
2200
2200
2200
2200
1684
1624
1204
B36
578
464
421

0B(A)
94
92
91
89
88
87
85
84
83
82
82

EXHAUST Sound Data: 23.0 FEET

OBCF
§3HZ DB
57
96
94
98
57
95
103
101
100
9%
99

OBCF
128HZ
o8

108
147
105
103
101
100
100
899
o8
97
96

OBCF
250HZ
0B

102
13|
59
87
36
54
51
20
g9
&8
87

OBCF
BOOHZ
DB

93
52
906
o0
B9
87
88
87
86
85
34

EXHAUST Sound Data: 49,2 FEET

OBCF
63HZ DB

91
88
88
91
50
89
96
95
o4
93
92

OBCF
125HZ.
DB

102
100
o8
96
25
53
93
92
3
90
90

OBCF
250HZ
pe

96
b4
92
a0
89
as
B4
83
82
81
81

OBCF
S00HZ
bB

87
85
83
83
82
81
Bl
80
79
78
78

Pape b ot 14

OBCF  OBCF  OBCF  OBCF
1000HZ 2000HZ 400DHZ  BODOHZ
DB DB ] e
93 o4 o4 80
91 92 93 88
50 91 9N 87
50 91 90 &3
88 &9 89 84
87 28 87 82
87 86 81 77
83 85 80 76
84 84 79 75
83 83 78 74
3 82 77 73
OBCF  OBCF  OBCF  OBCF
1000HZ 2000HZ  4OUOHZ  BO0CHZ
DB DB DB b8
86 . 87 88 83
84 86 86 81
83 84 & 80
83 B4 83 78
82 83 82 77
80 81 81 76
80 79 74 70
79 78 73 &9
78 77 72 68
77 76 T 67
76 76 7 67
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MECHANICAL Sound Data: 3.3 FEET

ENGINE ENGINE OVERALL ... OBCF OBCF OBCF 0OBOF OBCF OBCF  OBCF
SPEED POWER SOUND .o ohp 125HZ  250HZ  S0QHZ  10DOHZ  2000HZ  4000HZ  BOUGHZ
AP BHP DB(A) pB ng 7}:] pg DB 3]s DB

1600 2200 104 95 100 99 96 9g 99 97 101
1500 2200 103 95 99 o8 95 98 98 96 100

1400 2200 103 94 o8 97 94 57 98 o6 99
1300 2200 102 98 89 g6 92 97 o7 O o8
1200 1634 102 o7 98 85 91 96 97 94 97

1100 1624 m 97 o7 85 50 95 56 g3 96
1000 1204 100. 86 51 94 20 95 36 92 )
900 836 160 935 12541 93 89 94 95 92 a5

BOD 578 89 95 b6 83 89 93 o4 91 95
700 464 928 24 05 o2 88 93 94 " o4
650 421 o8 od 95 92 88 92 93 90 84

MECHANICAL Sound Data: 23.0 FEET

ENGINE ENGINE QVERALL cgor UBCF  OBCF  OBGE  OBCF  QBCF OBCF 0BG
SPEED POWER SOUND §3HZ BB 126HZ  250HZ  S00HZ  1000HZ 2000HZ 408DHZ  BBOOHZ

RPN BHP bB(A} DB ne pB ] oB bR DB
1600 2200 52 84 88 87 84 87 . 87 83 5
1500 2200 92 83 87 86 83 g6 87 85 Ry
1400 2200 91 83 87 86 83 86 86 B4 88
1300 2200 91 B6 87 84 80 85 86 83 86
1260 1684 20 84 86 84 79 84 85 82 B
1100 1624 39 B3 86 83 79 84 B3 81 85
00 1204 89 84 85 az 78 B3 B4 81 84

500 835 88 84 83 B2 78 82 83 80 34
800 578 87 83 B4 81 77 g2 83 80 83
700 464 37 82 83 80 76 81 22 79 82
630 421 86 a2 B3 80 76 81 32 79 82
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MECHANICAL Scound Data: 48.2 FEET

ENGINE ENGINE OVERALL ogop OBCF  OBCF  OBCF  OBCF  QBCF  OBCF  OBCF
SPEED POWER SOLND g3Hz pB 1ASHZ  250HZ  5O0HZ  1000MZ 2000HZ 40GOHZ  800DHZ

apPMm BHP DB{a) DB by DB -] v} DB D
1600 2200 87 78 83 82 79 82 82 80 84
1500 2200 86 78 82 81 78 8] 81 i 83
1400 2200 86 77 81 80 i 80 81 7% 83
1300 2200 85 81 82 79 73 80 81 T 81
1200 1684 BS 80 Bl 78 74 79 80 77 BO
1100 1624 84 80 &0 78 73 8 79 76 79
1000 1204 g3, 79 80 1 73 78 78 75 79

900 836 83 78 79 76 72 T 78 73 78
800 578 82 78 79 16 72 76 77 74 78
700 464 81 71 13 73 71 16 77 74 77
650 421 81 77 18 73 71 s 76 73 77

http:/tmiweb.cat.com/tmi/serviet/cat.edis.tmiweb.gui. TMIDirector?Action=buildtab&refki... 5/22/2006
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EMISSIONS DATA

IMO 2000 - A AR R L 2R SRR N S R L R X & X 3 al

Gaseons emissions data measurements are consistent with those described
in REGULATION 13 of BNREX VI of MARPOL 73/78 and IS0 Bi78 for measur-
ing HC, €O, BM, and NOx.

This engine'’s exhaust emissions are in compliance with the INTERNATIONAL
MARINE ORGANIZATION'S IMO regulations.

EEL TIERMI 2004 - 2007 hrhhdhkdihdkdrh bk bbbk kb bbbk hkdhhd bbb hh bbb bbb brdidd 11

Gaseous emissions data measursments are consistent with those described
in EPA 40 CFR PART 94.103 and IS0 8178 for measuring HC, €O, PM, and
NGx=.

This engine conferms to US EPA MARINE compression-ignition emission
regulations.

LOCALITY AGENCY/LEVEL

U.5. {incl Calif) EBA/TIER~1

EXHAUST STACK DIAMETER 1TIN

WET EXHAUST MASS ‘ 21,4157 LB/HR
WET EXHAUST FLOW (818.60 F STACK TEMP ) 11,713.89 CFM
WET EXHAUSTFLOWRATE (32 DEGF AND 2098 INHG ) 4,441.00 STD CFM
DRY EXHAUSTFLOW RATE (32 DEGF AND 2898 INHG) 4,068.25 8TD CFM

FUEL FLOW RATE 104 GAL/HR

http://tmiweb.cat.com/tmi/serviet/cat.edis.tmiweb.gul. TMIDirector? Action=buildtab&refld... 5/22/2006




Pertormance Data

ENGINE

SR
A

ENGINE ENGINE
PERCENT POWER
BHP

2200

SPEED
APM
1600
1600
1600
1600
1600

EED
PM

RATED SPEED *Not to exceed data”

PERCENT CNGINE
LOAD

1600
1600
1600
1600
1600

LOAD

100
73
50
25
jiY

ENGINE
SPEED
REM

ENGINE
SPEED
RPM

1280
1280
1280
1280
12380

1280
1280
1280
1280
1280

100
75
50
25
10

POWER
BHP

2200
1650
1100
330
220

TOTAL

TOTAL
NOX (AS co
LB/HA

NO32)
LBIHR

43.88
23.50
153.18
B.G9
3.85

2.06
1.50
2.00
2.87
5.00

TOTAL  PART OX;’,\?E"
HC  MATTER SMOKE
EXHAUST yimpeg

LBiHR

LE/HR PERCENT

0.64 A00 10.40
D.82 480 12.10
0.76 420 1320
0.78 210 14.80
3.18 140 16.80

RATED SPEED "Nominal Data"

TOTAL
NOX{AS 19
NOZ)
LBIHR

36.57

1650 18.59

1100
330
220

12.65
8.74
3.21

TAL

Co
LEMHR

1.14
1.05
111

1.60

5.00

TOTAL TOTAL

048 2,170.2
0.62 1,648.9
0.57 1,1164
039 6129
238 3354

PART
HC Co2  BIATTER
LB/HR  LB/MR  LB/MHRA

BOSCH

DXYGEN
IN
EXHAUST
percENT NVUMBER

0.290 10.40
0.330 12.10

0.300 I

320

0150 14.830
0.100  16.80

INTERMEDIATE SPEED "Not ta exceed data"
TOTAL

PEACENT NOX(AS 19
LOAD

NOZ}
LB/HR

100 4589
73 30,06
50  18.01
5 19

10

INTERMEDIATE SPEED "Nominal Data”

TOTAL

PERCENT NOX (AS
LOAD

100
75
50
25
10

NGZ)
LE/HR

3824
25.05
15.00
8.49
4.31

5.17

co
LB/HR

6.67
3.85
2.52
2.36
5.06

co
LB/HR

TAL TOTAL  PART oz
MATTER EXHAUST
LB/HR PERCENT

025 6320
842 0300
043 0.290
0.7 0.140
192 0.090

TOTAL TOTAL TOTAL  PART
€O2  MATTER EXHAUST "o
LBfHR  LB/HR PEACENT

1,931.1 0230 8.16
1,501 0220 10.10
1,013,171 0210 1LO7
5440 0100 1352
2737 0.070  16.41

Co
LBHR

370
2.16
1.40
131
28

co
LBAHA

019
D3z
0.37
0.59
L4d

5.16
10.10
1107
13,52
16.41

02 IN

DZ{DAY}
BOSCH
SMKE
NO.

1.28
1.28
1.28
1.28
1.28

1.28
1.28
1.28
128
1.28

PageY ot |d

<

BOSCH
SMOKE

O2(DRY)
BOSCH

NO.

1.28
1.28
1.28
1.28
1.28

1.28
1.28
1.28
1.28
1,28
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Altitude Capability Data{Corrected Power Altitude Capability)

Ambient Operating Temp. 50F 8B F 86 F 104 F 128 F NORMAL
Aftitude
OF 2201hp  2201hp 2200hp 2200hp  2,201hp  22D1hp
984 F 2201hp  2,200hp  2,200hp  2200hp  2,136hp 2201 hp
1,640F 2,201 hp 2201bp 2201bp 2,152hp 2,085 bp  2201hp
3,281F 2201hp  2,164bp  2,093hp  2,026hp 1963bp 2,136 hp
4821 F 2,108 hp 2,036 hp 1,969 hp 1,906 hp 1,847hp  2,032hp
6,562 F 1,982hp  1914bp 1,851hp  1,792bp  1,737hp  1931hp
B202F . LB63 hp 1,798 hp 1,739 hp 1,683 hp 1,632 hp 1,836 hp
0,843 F 1,749 bp 1,688 bhp 1,633bp 1,581 bp L33ihp  1,742bp
10,499 F 1,704 bp 1,647 hp 1,592 hp 1,541 hp 1,494 hp 1,707 hp

The powers listed above and all the Powers displayed are Corrected Powers

Identification Reference and Noles

Engine Arrangement: 1731806 Lube Oil Press @ Rated Spd(PSI):  355.8

. . Piston Speed @ Rated Eng SPD
Effective Serial No: BKN00368 (FT/Min): 1,970.5
Primary Engine Test Spec: OK1536  Muax Operating Altitude(FT): 2,296.6
Performance Parm Ref: TMOG15  PEEC Elect Cantrel Module Ref
Performance Data Ref: DM4422  PEEC Personality Cont Mod Ref
Aux Coolant Pump Perf Ref; Dn1286
Caoling System Per{ Ref: DM129% Turbocharger Model ?gg 04104BL 56 80DR-
Certification Ref: MO Fuel Injector 1167010
Certification Year: 2000 Timing-Statie (DEG): -
Compression Ratio: 14.0 Timing-Statle Advance (DEG): -
Combustion System; D Timing-Static (MM): -
Aftercoeler Temperature (I): B4 Unit Injector Timing {MIVI): 64.3
Crankease Blowby Rate{CFH): 2,1966  TorqueRise (percent) -
Tuel Rate (Rated RPVE) Na Load _
(Gal/ER): Peak Terque Spead RPM -
{Ii’lfShS‘OH Press @ Low Idie Spd 20.0 Peak Torque (LB/FT): _

hitp://tmiweb.cat.com/tmi/servlet/cat.edis. tmiweb.gui. TMIDirector?Action=buildtab&refld... 5/22/2006




Pertormance Data

Reference

Number: DM4422

Parameters

Reference: TMOD14

Page 11 of 12

MO 2000 MIEPA TIER-T 2004200711

MARINE PROF -~ ALL EXCEPT 3600

LIMIT DEEFINITICNS FOR USE WITH A, B AND C RATED ENGINES:
ZONE 1 -~ FOR CONTINUOUS OFERATION, INLCUDING DREDGE ENGIMES,
WITHOUT INTERRUPTION OR LOAD CYCLING ON OR UNDER CURVE 1.

ZONE 1-2 - OPERATION LIMITED T0O 4 HOUR PERIOD AT FULL POWER
FOLLOWED BY A 1 HOUR PERIOD ON OR UNDER CURVE 1.

ZONE 2-3 - OPERATION LMITED TO 1 HOUR PERIOD AT FULL POWER
FOLLOWED BY A 1 HOUR PERIOD OM GR UNDER CURVE 1.

MAX LIMIT CURVE -~ OPERATION LIMITED TO 5 MINUTE PERIOD AT FULL
POWER FOLLOWED BY A 2 HOUR PERICOD ON OR UNDER CUHVE 1.

CUBVE P - POWER CURVE P REPRESENTS 'THE POWER DEMAND OF A
TYPICRL FIXED PITCH PROPELLER, SHAFT POWER MAY BE ASBUMED TO
BE 37 PERCENT OF THE BRAKE ENGIHE POWER SHOWM.

MAX POWER DATA CURVE M -~ MAXTIMUM POWER ENGINE IS CAPABLE OF
PRODUCTIRG.

TOLERANCES:

POWER +/f - 1%
BXHAUST STACK TEMPERATURE +/= 8%
INLET AIR FLOW +/~ 5%
INTAKE MAMIFOLD PRESSURE - GAGE +f - 10%
EXHAUST FLOW /- 6%
SPECIFIC FUEL CONSUMPTION +/= 3%
HEAT REJECTION T 5%
FUEL RATE +/- 5%
CONDITIONS:

ENGINE PERFORMANCE IS CORRECTED TO INLET AIR STRANDARD CONDITIONS OF
99 KPA {2%.31 IN HG) DRY BAROMETER AND 25 DEG C (77 DES F). 'THESE
VALUES CORRESFOND TO THE STANDARD ATHMOSPHERIC PRESSORE AND '
TEMPERATURE AS SHEOWH IN SAE J122B. ALS0 INCLUDED IS5 A CORRECTION
TO STANDARD FUEL GRAVITY OF 35 DEGREES API HAVING A LOWER HERTING
VALUE OF 42,780 KJ/KG (18,380 BTU/LB) WHEN USED AT 29 DEG C

{B4.2 DEG F) WHERE THE DENSITY I8 838.9% G/L {7.002 LB/GRL},

THE CORARECTED PERFORMANCE VALUES SHOWN FOR CATERPILLAR ENGINES
WILL APPROXIMATE THE VALUES CBTAINED WHEN THE OBSERVED FERFORMANCE
DATA IS CORRECTED TO SAE J1228, IS0 3046-2 & 0685 & 2288 & 9248 &
1585, BEEC 80/126% AND DIN 70020 STANDARD REFERENCE CONDITIONS.

ENGINES ARE EQUIPPED WITH STRNDARD ACCESSORIES; LUBE OIL, FUEL
FOMP AND JACKET WATER PUMP. THE POWER REQUIRED 70 DRIVE
RUXILIARIES MUST BE DEDUCTED FROM THE GROSS QUTPUT TO ARRIVE AT
THE HET POWER AVATILABLE FOR THE EXTERNAL (FLYWHEEL) LOAD. TYPICAL
AUXILIARIES INCLUDE COOLING FANS, AIR COMPRESSORS AND CHARGING
ALTERNATORS.

RATINGS MUST BE REDUCED TO COMPENSATE FOR ALTITUDE AND/OR AMBIENT
TEMPERATURE CONDITIONS ACCORDING TO THE APPLICABLE DATA SHOWN OM
THE PERFORMANCE DATA SET,

ALTITUDE:
ALTITODE CAPABILITY -~ THE RECOMMENDED REDUCED POWER VALURES FOR

SUSTAINED ENGINE QPERATION AT BPECIFIC ALTITUDE LEVELS AND
AMBIENT TEMPERATURES.

COLDMN “N" DATA - THE FLYWHEEL POWER QUTPUT AT NORMAL AMBIENT

http://tmiweb.cat.com/tmi/serviet/cat.edis.tiweb.gui, TMIDirector?Action=buildtab&refld... 5/22/2006
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TEMPERATURE.

EMBIENT TEMPERATURE - TO BE MEARSUAED AT THE AIR CLEANER AIR INLET
DURING NORMAL ENGINE GOPERATION.

HORMAL TEMFPERATURE - THE NOMRAL TEMPERATURE AT VARIOUS SPECIFIC
ALTITUDE LEVELS FOUND ON TH2QO1.

Calermpillar Confidential: Green

Content Ownern Alan Seott

Web Master(s): PSG Web Based Systefs Suppon
Current Date: Monday, May 22, 2008 $:53:51 AM
® Caterpiliar Inc. 2008 All Rights Resarved,

Data Privacy Statement.
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Certity Herate

EnissioNs DATA [BKN0O0407]

Page 1 6t i

May 22, 2006
Can't find what you're looking for? Click hers

1731806
{IMO Compliant
IMO Tech File - Electronic Engines

Engme Arrangement Number
ll|.|As - Shipped Certification
As ~ Shipped Certification

Labeled Model Year |

|| SpecNumber [oKio36

Has Engine Been Rerated? No
Alnterlock Code Actual Progression
1. [As - Shipped Interlock Code No Interlock Code

| [As - Shipped Flash File (1834073

b (A5 - Shipped Flash Filo CRB [1834075

| 2000-05-02

;?{Buﬁd Date

“ICaterplitar Confidential: Green
g | Content Qwnern Alan Scolt
B Web Master(s): PSG Web Based Systems Support
2| Current Date: Monday, May 28, 2006 9:54:35 AM
1@ Catarpiliar Inc. 2006 All Rights Reserved,
8- | Data Privacy Statement.

- This is not an official emission certificate. This is for emission data
dlinformation only.

IfNo Interlock Code Pm&sst

EIAS Shipped CORR EL Power at R.PM] 2,200 HP (1,640.5 KW ) at 1600 rpms _

81 This ernission data is Caterpillar's best estimate for this rating. If actual
Wi |emissions are required then an emission test needs to be run on your engine.

hitp://tmiweb.cat.com/tmi/serviet/cat.edis.tmiweb.gul, TMIDirector7Action=buildtab&refki... 5/22/2006



Performance Data

MARINE ENGINE PERFORMANCE DATA
[BKN00407]

Performance Number: DM4422

Can't find what you're looking for? Click here
Change Level:

Page 1 of u —

May 22, 2006

Sales Model: 3516BDITA
Engine Power: 3?.,200 HP
Manifeld Type: DRY
Turbo Quantity: 2

Rating Type: C RATING (MAXIMUM CONTINUGUS)

Combustion: DI

Speed: 1,600 RPM

Governor Type: ADEM2 After Cooler Temp{T): 86
Engine App: MP Turbe Arrangement; Parallel

Engine Rating: MP

Aspr: TA
After Cooler: SCAC

Strategy:

Certification: IMQ 2000 -

EPA TIER-I 2004 - 2007

General Performance Data: Curve 1: Zone 1

FUEL INTAKE INTAKE  EXH
IO SohE EONE meNE e SR T A TR
RPW  8HP  LBFT  PS hR  OPH gEgr IMNHG Toon' oeg
1600 2000 6,566 235 1L332 950 1294 60.5 4,537.9 1,048.3
1500 2000 7,003 251 0332 949 1303 63.3 4,432.0 1;068.4
1400 2000 7,503 269 0328 936 1299 64.3 4,200.5 1,100.8
1300 2000 8,081 286 0322 92,1 1272 61.2 3,7837 1,125.5
1200 1e84 7,372 264 0319 767 I1AR 463 2,948.8 1,1383
1100 1278 6,108 218 0326 59.5 1072 294 2,122.4 1,158.8
1000 900 4,726 189 0336 432 1044 18.5 1,525.6 1,151.1
904 712 4,155 149 0346 352 1045 10.7 1,211.3 L136.8
BGO 543 3,565 128 0356 27.6 1040 6.3 960.6 1,086.3
700 439 3,290 118 0366 229 1854 43 7734 11,0630
650 401 3,240 116 0372 213 1085 34 6BL6 1,067.5
General Performance Data :Curve 2: Zone 1-2
FUEL INTAKE INTAKE  EXH
SPEED FOWER TORGUE BWEP (ATE faye MFLD LT AR mFLD
RPM  BHP LBJFT  PS! W GPH peae MNHG TGen' pegr
1600 2100 4,893 247 0332 995 1315 62.3 4,605.0 1,075.8
1500 2100 7,353 263 0331 893 1323 65.8 4,520.3 1,093.1
1400 2100 7,875 282 0327 0980 1319 67.0 43013 1,121.2
1300 2100 B,484 304 0322 9.5 1301 64.5 3,895.2 1,142.1
1200 1684 7372 254 0318 76.6 116.8 46,3 2,948.8 1,138.3
1100 1411 6,736 241 0325 654 109.8 342 22849 1,1944
1600 871 5,099 183 0336 486 105.1 18.8 1,599.8 1,185.0
aH 742 4,328 155 0347 368 1053 11.6 1,239.5 1,1918
800 543 3,563 128 0357 277 104.0 6.3 960.6 1,086.3
708 432 3,290 118 0366 229 1054 43 7734 1,063.0
650 401 3,240 116 08372 213 108.5 34 6816 1,067.5

hitp:/ftmiweb,cat.com/tmi/serviet/cat.edis. tmiweb.gui. TMIDirector?Action=buildtab&refli... 5/22/2006

EXH EXH
STACK GAS
TEMP  FLOW
DEGF CFM

768.2 10,887.5
781.5 10,781.6
813.6 10,4955
B339 5,796.3
8739 17,758.5
810.2 5,759.8
9154 4,153.0
8863 3,227.8
800.6 2,383.7
77125 1,878.7
792.1 1,684.5

EXH
STACK
TEMF  FLOW
DEGF CFM

791.1 11,261.9
800.2 11,166.5
828.0 10,855.7
868.6 10,184.8
8739 7,758.6
9248 6,268.4
938.8 4,439.1
9113 3,369.0
800.6 2,383.7
772.5 1,878.7
7921 1,684.5

EXH
GAS
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General Performance Datla :Curve 3; Zone 2-3
FUEL INTAKE INTAKE INTAKE EXH

ENGINE ENGINE ENGINE ENGINE

FUEL
RATE

NMFLD

AR MFLD

T Che an h sp W M AP ooy Mp
1600 2200 7,221 239 0.332 1044 13441 64.3 4,672.1 1,108.8
1500 2200 7,703 276 0330 1038 1344  68.0 4,5944 1,119.4
1400 2200 8,253 296 0326 1024 1339 69.4 4,382.6 1,1422
1300 2300 8,888 318 0321 1008 1332 67.6 4,001.2 1,160.1
1200 1684 7,372 264 0318 765 1188 463 2,943.8 1,138.3
1100 1621 7,741 277 0325 752 1157 427 2,578.0 1,247.2
1000 10970 5,620 201 0337 515 1062 223 1,709.2 1,232.4
0o 791 4,617 165 0349 394 1062 13.3 1,285.5 1,248.4
800 543 3,565 128 0357 277 1040 63 960.6 1,086.3
700 439 3,290 118 0366 229 1054 43 7734 1,063.0
630 401 3,240 116 0372 213 1085 34 681.68 1,0687.5

General Perfarmance Data :Maximum Llmit
FUEL INTAKE INTAKE EXH
o gane e o ma R i e Maee
RPM  BHP  LBFT  PS| HR  OPH pege INHG Tt Ene
1600 2200 7,221 259 0332 1044 1341 64.3 4,672.1 1,108.8
1500 2200 7,763 276 0330 1038 1344 68.0 4,504.4 1,119.4
1400 2200 8,253 295 0326 1024 1339  69.4 4,382.6 1,142.2
1300 2200  §,888 318 0321 1008 1332 67.6 4,001.2 1,i50.1
1200 1684 7372 264 0318 755 1168 463 2,548.8 1,138.3
1100 1624 7,754 18 0324 753 1157 42.8 2,581.5 1,247.9
1000 1284 6,325 227 0338 581 1078 27.0 1,861.1 1,293.4
800 836 4,875 175 0,351 41,8 1069 148 1,3314 1,291.8
800 578 3,795 136 0381 298 1051 7.2 D9B53 1,151.6
00 464 3,481 125 0371 246 1060 483 7875 1,120.3
630 421 3,402 122 0377 22,7 1082 18 6884 1,1300

hitp://tmiweb.cat.com/tmi/serviet/cat.edis.tmiweb.gui. TMIDirector?Action=buildtab&refki... 5/22/2006
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EXH EXH
STACK GAB
TEMP  FLOW
DEGF CFM

B20.0 11,706.8
821.7 11,5514
Bd4.5 11,2159
884.7 10,5380.8
3738 17,758.6
942.8 7,183.0
D963.1 4,B31.1
9300 3,805.6
§00.6 2,383.7
7715 1,878.7
752.1 1,684.5

EXH
STACK
TEMP  FLOW
DEGF CFm

820.0 11,706.8
821.7 11,5514
B44.5 11,2159
B84.7 10,590.9
8738 17,7586
943.0 7,193.6
9858 53337
978.3 3,810.5
B45.2 2,535.6
8154 1,976
835.5 1,765.7

EXH
GAS
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General Performance Data :Prop Demand Curve P

ENGINE ENGINE ENGINE ENGINE ;g.?é
SPEED POWER TORQUE BMEP

RPM

1600
1500
1400
1300
1200
1100
1000
200
800
o
650

ENGINE
SPEED
RPN

1600
1500
1400
1300
1200
1100
1000
900
800
760
650

BRP

2200
1813
1474
1180
528
715
537
392
2ia
184
148

LB.FT

7,221
6,347
5,529
4,768
4,062
3,413
2,821
2,285
1,806
1,382
1,192

Psl

238
227
198
171
145
122
T 101
82
65
49
43

LB/BHBP-~
HH

0.332

0.336 .

£.334
0.332
0.330
0.332
0.338
0.348
0.352
¢.388
0.407

ENGINE ENGINE ENGINE [E-
POWER TORQUE BMEP | FATE

BHP

LBET

PS!

HR

0.332
0.330
£.326
0.321
0.318
0.324
0.338
0.351
0,381
0.37%
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EXH
GAS
FLOW
CF@

11,706.8
10,057.6
8,313.1
63814
4,795.7
3,6304
2,733.4
2,073.0
1,553.8
1,137.1
978.2

EXH
GAS
FLOW
CFM

820.0 11,706.8
821.7 11,551.4
844.5 11,2159
884.7 10,590.9

FUEL "y WTake MRRE DR ek
aPH TEMR N-HG FLOW TEMP 1TEMP
DEGF 9120 DEGF HDEGF
1044 1341 64.3 4,672.1 1,108.8 8200
869 1283 587 4,248.4 1,029 17535
04 1173 48.5 3,492.6 9984 756.7
580 1072 312 2,616.8 9707 7844
43,8 1017 18,7 1,956.4 960.1 <7886
339 9.1 11.9 1,507.9 920.1 7655
26.0 91.7 59 12148 B841.8 6865
19.4 97.0 4.0 1,017.1 7408 35920
i4.2 95.9 21 B5B.1 Q282 4773
10.2 045 0.8 7063 5173 3754
8.6 830 05 6357 4674 3384
General Performance Data :Max Power Curve M
FUEL Uy make TORE BN Ak
cpy  JEMP Tt FLOW  TEMP  TEMP
DEGF CF BEGF DEGF
044 134.1 64.3 4,672.1 1,108.8
1038 1344 68.0 4,594.4 1,119.4
1024 1339 69.4 4,382.6 1,142.2
1008 1332 87.6 4,001.2 1,160.1
765 1188 463 2,948.8 1,138.3 §73.9
753 1157 42,8 2,581.5 1,247.9 3943.0
58.1 1078 27.0 1,861.1 1,293.4 1985.8
419 1089 4.8 1,331.4 1,201.8 9783
298 1051 72 9833 1,151.6 8452
246 1060 49 7875 1,1203 8154
227 1092 3.8 688.6 1,130.0 8355

200 7,221 259
2200 7,703 276
2200 8,253 196
2200  B,888 318
1684 7372 264
1624 7,754 218
1204 6,325 227
B3 4,875 175
578 3,795 136
464 3,481 125
421 3,402 122

0.377

7,158.6
7,193.6
5,353.7
3,810.5
2,535.6
1,977.6
1,765.7
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Performance Data Page 4 of 12

Heat Rejection Data :Maximum Limit

ENGINE ENGINE REJTO REJTO HEJTO R%xé‘v FROM FROM WORK LWV HHV

SPEED POWER JW ATMOS EXHAUST ppn'uin. OILCLR AFTCLR ENERGY ENERGY ENERGY
HPM BHF  BTUMN BTUMN BTU/MN BTUMN BTUMN BTU/MN BTU/MN BTU/MN BTUMN

1660 2200 34,122 7,621 81,32¢ 41,117 11,203 21,667 63323 223,442 238,000
1500 2200 33,781 7,734 BOA4l4 40,605 11,146 21,440 93,323 222,134 235,635
1400 2200 33,269 7,962 79,504 40,776 11,033 20,303 93,323 220,030 234,361
1380 2200 32,473  B,132 77,002 40,548 10,748 17,800 93,323 214,684 228,731
1200 1684 27,980 7,905 56,586 25,345 B,189 10,237 71429 163,501 174,136
1100 1624 29,345 5,099 54,766 29,515 8,019 8,644 68,860 160,259 170,723
1800 1204 25,136 9,725 41,813 23,089 6199 4,322 51,069 124,033 132,146
500 B36 20,189 9,868 29970 16,322 4,550 1,649 35430 00,992 94,906
800 578 15241 8076 18,995 9,384 3,185 512 24,511 63,239 67,334
700 464 13,364 8076 14,500 7,052 2,673 227 19877 52,775 56,244
850 421 12,568 7,848 13478 G483 2443 57 17,857 48,624 51,808

EXHAUST Sound Data: 6.6 FEET

ENGINE ENGINE OVERALL DBCF OBCF OBCF OBCF DBCF OBCF OBCF  QBCGF
SPEED POWER SOUND §3HZ DB 12GHZ  260HZ  BOOHZ  1000HZ - 2000MZ 4000HZ  BODDHZ
RPM BHP DE{A} 0B pB 81:] D8 bs DB oB

1600 2200 114 109 119 115 107 106 107 148 105
1500 2200 112 107 117 113 105 i04 105 106 103
1400 2200 111 106 116 iH 104 102 104 103 101
1306 2200 109 108 14 109 102 18] 104 102 100
1200 1684 108 107 113 108 101 160 103 101 99
1100 1624 107 106 112 187 180 o8 HH 100 o8
1000 1204 105 113 i0y 103 29 98 101 54 20
900 836 164 112 108 102 08 97 100 93 89
800 578 103 111 17 11| €7 98 o9 92 88
700 464 102 110 108 100 95 95 98 2] 87
650 42} 102 109 106 100 94 85 98 g1 86
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EXHAUST Sound Data: 23.0 FEET

ENGINE ENGINE OVERALL DHCF OBCF OBCF OBCF OBCF QBCF  OBGF  QBCF
SPEED POWER SOUND 6347 DB 125HZ  250M2Z  500HZ  1000HZ  2000MZ  4DBOHZ  RGDOHZ
RPH BHP DE[A) DB LB 2j2] 353 DB DB DB

1600 2200 101 97 108 102 93 93 94 94 90
1500 2200 99 96 107 101 92 91 92 93 88
1400 2200 98 94 105 99 80 90 91 9 87
1300 2200 96 98 103 97 90 90 91 90 85
1200 1684 95 97 101 96 89 88 89 89 84
1100 1624 93 95 100 94 87 87 88 87 82
1000 1204 92 103 100 91 88 87 86 81 77
900 836 91 1 99 90 87 85 85 80 76
800 578 90 100 08 89 86 84 84 79 75
700 464 89 99 97 88 85 83 83 78 74
650 421 88 99 96 87 84 83 82 77 73

EXHAUST Sound Data: 48.2 FEET

ENGINE ENGINE OVERALL pper  UBGF OBCF OBCF  OBCF  OBCF QHCF  DBCF
SPEED POWER SOUND §3H7Z DB 125HZ  250HZ  S00HZ  1008HZ 2000HZ 4000HZ  BOODHZ

RPM BHP DB(A) [#] 53 332] o8 DB 2]} DB 3]E]
1600 2200 94 91 102 96 87 86 87 88 83
1500 2200 92 89 100 04 85 84 86 86 81
1400 2200 91 88 98 92 83 83 84 85 80
1300 2200 89 91 96 90 83 83 84 83 78
1200 1684 88 90 95 89 82 82 83 82 77
1100 1624 87 8% 93 88 81 80 81 81 76
1000 1204 85 9 93 84 81 80 79 74 70

500 836 84 95 92 83 80 79 78 73 69
800 578 83 94 91 82 79 78 77 72 68
700 464 82 93 90 81 78 71 76 71 67
650 421 82 92 90 81 78 76 76 71 &7
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MECHANICAL Sound Data: 3.3 FEET

ENGINE ENGINE OQVERALL OBCF OBCF  OBCF  OBCF OBCF  OBCF OBCF  OBCF
SPEED POWER SOUND BaHZ DB 125HZ  250HZ  S00HZ  TDOOHZ  2000HZ  4000HZ  BOOOHZ
RPM BHP DB{A) DB nB [o]=] ne DB g DB

1600 2200 104 g5 100 89 96 89 o9 g7 101
1500 32200 103 95 ) 2] 95 98 98 96 100
14006 2200 103 94 o8 87 a4 97 98 96 99
1300 2200 102 58 99 98 92 97 97 o4 o8
1200 1684 102 97 o8 g5 91 94 87 94 87
1100 1624 101 97 97 85 890 05 Bs 93 86
1000 1204 100 86 97 94 90 93 96 92 96

200 836 100 93 9s o3 &9 o4 835 L 93

860 578 b9 85 26 93 89 93 94 91 95
700 464 98 94 85 92 88 93 o4 51 94
650 421 98 04 85 92 88 93 93 90 94

MECHANICAL Sound Data: 23.0 FEET
ENGINE ENGINE OVERALL ... OBCF OBCF OBCF OBCF OBCF OBCF  OBCJ

SPEED POWER SQUND BaHZ Da 125HZ  280HZ  HOUMZ  1000HZ 2000HZ AO0OHZ  BODGHZ
RPM BHP DB{A} . 1)) vz ] 2] DB [a}: n]:] DB
16000 22¢0 92 34 g8 87 B4 & 87 B5 89
1500 2200 52 83 87 86 83 85 87 85 88
1400 2200 91 83 87 86 83 86 86 84 88
1360 2200 Sl B6 87 84 80 85 86 83 B6
1200 1634 80 86 86 84 79 34 85 82 85
iled 1624 89 BS a4 23 79 84 83 L 83
1000 1204 89 B4 835 B2 78 83 B4 81 84
200 836 88 84 83 82 78 82 83 80 B4
800 578 87 83 g4 81 77 B2 83 80 83
740 464 87 82 83 80 76 81 82 79 82
650 421 8a 82 83 80 76 31 82 79 B2
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MECHANICAL Sound Data: 49.2 FEET

ENGINE ENGINE OVERALL OBCF OBCF  QBCF  OBCF  OHBCF  OBCF  OBCF  OBCF
SPEED POWER SOUND 83HZ DB 12GHZ  250HZ  5OGHZ  1000HZ 2000HZ  JO0OHZ  BOOOHZ

RPM BHP DB{A) DB [5):3 [ajz] BB D8 DB DB
1600 2200 87 78 83 82 2 82 82 80 84
1500 2200 86 78 82 81 78 81 81 79 83
1400 2200 86 77 81 80 77 80 81 79 B3
1300 2200 85 81 82 79 75 80 81 77 81
1200 1684 85 80 81 78 74 & 80 77 80
1100 1624 84 80 80 78 7 78 79 76 79
1000 1204 83 79 80 77 73 78 79 75 79

300 836 83 78 79 76 vl 77 78 75 78
800 578 82 78 79 76 72 76 77 74 78
700 464 81 77 78 75 71 76 77 74 77
650 421 81 77 78 75 71 76 76 73 77
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EMISS5IONS DATA

PageB ot {2

EMQ 2GDG _— **&i**ii*#***%*%*****it*wh******ittQ*****i****if*iﬂ MI

Gaseous emissions data measurements are consistent with those deseribed
in REGULATION 13 of ANMEX VI of MARPOL 73/78 and IS0 BLl78 for measurw
ing HE, CO, PM, and NOx.

This engine's exhaust emissions are in compliance with the INTERNATIONAL
MARINE ORGANIZATION'S IMO regulations.

BEn TIER-T 2004 - 200? LA A AR RS AR RS AL RS LR LT R R IR 1 U U GRS, Ll

Gaseons emissions data measurements are consistent with those describad
in EPA 40 CFR PART 84.103 and 30 B178 for measuring HC, CQ, BN, and
MNOx.

This engine conforms to US EPA MARINE comprsssion-ignition emission
regulations.

LOCALITY AGENCY/LEVEL

0.5, {incl Calif) EPA/TIER-1

EXHAUST STACK DIAMETER, N

WET EXHAUST MASS 21,415.7LB/HR
WET EXHAUST FLOW (B18.60 F STACK. TEMP ) 11,713.89 CFM
WET EXHAUST FLOW RATE (32 DEG F AND 20.98 INHG ) 4,441.00 5TD CFM
DRY EXHAUST FLOW RATE { 32 DEG F AND 20.98 IN HG) 4,068.25 5TD CFM
FUEL FLOW RATE 104 GALAIR
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Pertormance Data

RATED SPEED "Not to exceed data®

ENGINE ENGINE

T o g
1600 100 2200
1600 73 1650
1600 30 1100
1600 23 550
1600 10 220

ENGINE ENGINE
PERAGENT BPOWER
BHP

2200

SPEED
APM
1600
1600
1660
1600
1600

LOAD

100
75
50
23
10

ENGINE
SPEED
RPM

ENGINE
SPEED PERCENT NOX{AS

LDAD

RPM

1280
1280
1280
1280
1280

1280
1280
1280
1280
1280

TOTAL
NOX {AS
NO2)

TOTAL TOTAL

LB/HR

2.06
1.90
2.00
287
9.00

PART OXYGEN

HC  MATTER
LefHR  LaHA  SKHAUST
0.64 400 16.40
0.82 A60 12.10
0.76 420 13.20
0.78 210 i4.80
3.18 140 16.80

RATED SPEED "Nominal Data"

1850 1

NO2)
LBHR

36.57

TOTAL
NOX(As Tk

LB/HA

8.59

1100 1265

550
220

6.74
3.21

1.14
105
i1
1.60

5,00

TOTAL
HC
LBHR

0.48
0.62
0.57
0.59
2.39

TOTAL
coz
LEMHAR
2,170.2
1,648.9
1,116.4
6129
3354

BOSCH
SMCOKE
NUMBER

PART OXYGEN

MATTER
LB/HR

EXHAUST
PEACENT NUMBER

£.290 16.40

0330 1
0300 1
0150 1
ouge 1

INTERMEDIATE SPEED "Not to exceed data”

02(bRY)
02 IN
MATTER EXHaust DOSCH

100
75
50
25
10

TOTAL o
PERCENT NOX (AS
LOAD

NO2)
LBHR

106 4389
75 30.06

50 1
25 1
10

8.01
0.19
517

OTAL
co
LBMHR

6.67
3.89
252
2,38
5.06

TOTAL
co
LB/HRA

0.25
042
0.49
0.79
1.92

PART

LB/HR PERCENT

6.320
0.300
0.290
0,140
0.080

9.16
10.10
ino7
13.52
16.41

INTERMEDIATE SPEED "Nominal Data"

TOTAL
NO2}

LB/HAR
38.24
23.05
15.00
8.49
431

TOTAL  TOTAL
co
LA

Co
LB/HA

3.70
2.16
140
1.31
2.81

0.19
032
0.37
0.58
144

TOTAL
co2
LBMHR

1,931
L50L%
1,013.1
544.0
2739

PART 02N
MATTER EXHAUST
LB/HR PERCENT SMKE

0.230 9.16
0.220 1010
0.210 11.07
0.100 1332
0.070 16.41

2.10
3.20
4.80
6.80

SMKE
NO.

1.28
1.28
1.28
1.28
1.28

1.28
1.28
1.28
1.28
1.28

PageY ot 12

&=

BOSCH
SMOKE

D2(DRY)
BOSCH

NO.

128
1.28
1.28
128
128

1.28
128
1,28
1.28
1.28
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Altitude Capability Data{Carrected Power Altitude Capability)

Ambient Operating Temp. soF 68 F B F 104 F 122F NORMAL
Altitude
0F 2201hp  2,201hp  2,201hp 2,201 hp  2,200hp 2,201 hp
984 F 2201hp  2,200hp  2,201hp  2,200hp  2,136hp 2,201 hp
1,640 F . 2201hp 22001hp 2,200 hp  2,152hp  2,085hp 2,201 hp
3,281 F 2201hp  2,064hp 2,093hp  2,026hp  1963kp  2,136hp
4821 F 2,108bhp 2,036 hp 1,96hp  1,906hp  1,847hp 2,032 hp
6,562 F 1,982 hp 1,814 hp 1,851hp 1,792 hp 1,73%7hp 1,931 hp
8,202F 1,863 hp 1,798 hp 1,739 bp 1,683bp  1,632hp 1,838 hp
9,843 F 1,749hp  1,688hp 1,633hp  1,581hp 1,531hp 1,742 hp
10,499 F 1,704bp 1,647 hp 1592k 1,541 hp 1494 hp 1,707 hp

The powers listed above and all the Powers displayed are Corrected Powers

ldentification Reference and Notes

Engine Arrangement: 1731806 Lube Oil Press @ Rated Spd(PSI):  55.8

‘ . . Piston Speed (@ Rated Eng SPD

Effective Seriaf No: 8KIN0D368 (FT/Min): 1,970.5
Primary Engine Test 8pec: 0K1936  Mnax Operating Altitude(TT): 2,286.6
Performance Parm Ref: TMO015 PEEC Llect Controi Module Ref
Performance Data Rel: DM4422 PEEC Personality Cont Maod Ref

Aux Coolant Pump PerfRef: DM1286

Cooling System Perf Ref: DMI1299 Turbocharger Model 7C04104BL 36 BODR-
Certificntion Refl: MO Fuel Injector 11687010
Cerfification Year: 2000 Timing-Static (DEG): -
Cumpression Ratio; 14.0 Timing-Static Advance (DEG); -
Combuston System: DI Timing-Static (VIND): -
Aftercooler Temperature (F): 86 Unit Injector Thming (VOVE: 64.3
Crankease Blowby Rate{CT'H): 2,196.8  Torque Rise (percent) -

Fuel Rate (Rated RPM) No Load _

(GaVHER): Penk Torque Speed RPM -
%‘P‘g’f;_m‘ Press@LowldieSpd - o5, Peak Torque (LB/FT): -
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Reference X
Number: DM4422 IMO 2000 MIEPA TIER-T 20042007113

Parameters

Reference: TMOOTS MARINE PROP - ALL EXCEPT 3600 ‘
LIWIT DEFINITIONS FOR USE WITH A, B AND C RETED ENGINES:
ZONE 1 - FOR CONTINUOUS OPERATION, INLCUDING DREDGE ENGINES,
WITHOUT INTERRUPTION OR LOAD CYCLING OM OR UNDER CURVE 1.

Z20ME 1-Z - OPERATION LIMITED TO 4 HOUR PERIOD AT FULL DOWER
FOLLOWED BY A 1 HOUR PERICD ON OR UNDER CURVE 1.

ZONE 2-3 -~ OFERATION LMITED TO 1 HOUR BERIOD AT FULL POWER
FOLLOWED BY A 1 HOUR PERIOD ON OR UNDER CORVE 1.

MAX LIMIT CURVE - OPERATION LIMITED T0O 3 MINUTE PERIOD AT FULL
POWER FOLLOWED BY A 2 HOUR PERIOD ON OR UNDER CURVE 1.

CORVE P - PBOWER CURVE P REPRESENTS THE POWER DEMAND OF A
TYPICAL FIXED PITCH PHOPELLER, SHAFT POWER MAY BE ASSUMED TO
BE 57 PERCENT OF THE BRAKE ENGINE POWER SHOWN.

MAX POWER DATA CURVE M - MAXIMOM POWER ENGINE IS CAPABLE OF

ERODUCING.

TOLERANCES:

PORER /- 33
EXHAUST STACK TEMPERATURE +f- 8%
INLET RAIR FLOW +/- 5%
INTAKE MANIFOLD PRESSURE - GRGE +/~ 10%
EXHAUST FLOW +f - 6%
SPECIFIC FUEL CONSUMPTION +f - 33
HEAT REJECTIOW i 5%
FUEL RATE /- 5%
CONDITIONS:

ENGINE PERFORMANCE IS CORRECTED TO INLET AIN STANDARD CONDITIONS OF
99 KPA (25.31 IM HG) DRY BRROMETER ANB 25 PEG € (77 DEG F}. THESE
VALUES CORRESPOND TO THE STANDARD ATMOSPHERIC PRESSURE AND
TEMPERATURE AS SHOWN IN SAE J1228. ALSO INCLUDED IS5 A CORRECTION
TO STANDARD FUEL GRAVITY OF 35 DEGREES API HAVING A LOWER HEATING
VALUE OF 42,780 KJ/XG {18,350 BTU/LB) WHEN USED AT 29 DEG C

{64.2 DEG F} WHERE THE DEMSITY IS B38.39 G/L (7.002 LB/GAL),

THE CORRECTED PERFORMANCE VALUES SHOWN FOR CATERPILLRAR ENGIMES
WILL APPROXIMATE THE VALUES OBTAINED WHEN THE OBSERVED PERTFORMANCE
DATA IS CORRECTED TO SAE J1228, IS0 3046~2 5 8565 & 2288 & 9249 &
15B5, EEC 80/1269 AND DIN 70020 STANDARD REFERENCE CONDITIONS.

ENGINES ARE EQUIPPED WITH STANDAHD RCCESSORIES; LUBE OIL, FUEL
PUMP AND JACKET WATER PUMP. THE POWER REQUIRED TO DRIVE
AUXILIRRIES MUST BE DEDUCTED FROM THE GROSS QUTPUT 70 ARRIVE AT
THE NET POWER AVAILARLE FOR THE EXTERNAL (FLYWHEEL) LOAD. TYPICAL
AUXILIARIES INCLUDE COOLING FANS, AIR COMPRESSCRS AND CHARGING
ALTERNATORS.

RATINGS MUST BE REDUCED TO COMPENSATE FOR ALTITUDE AND/OR AMBIENT
TEMFERATURE CONDITIONS ACCORDING TO THE APPLICABLE DATR SHOWN o
THE PERFORMANCE DATR SET.

ALTITUDE:
ALTITUDE CAPABILITY - THE RECOMMENDED REBUCED FOWER VALUES FOR

SUSTAINED ENGINE OPERATION AT SPECIFIC ALTITUDE LEVELS AND
AMBIENWT TEMPERATURES.

COLUMN “N" DATA - THE FLYWHEEL FOWER OQUTPUT AT NORMAL AMBIENT
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TEMPERATURE.

AMNBIENT TEMPERATURE - TO BE MEASURED AT THE AIR CLEANER AIR INLET
DURING HORMAL ENGINE OUDPERATION.

HORMAL TEMPERATURE — THE NOMRAL TEMPERATURE AT VARICUS SPECIFIC
ALTITUDE LEVELS FOUND ON TM2001.

Caterpiliar Confidential: Green

Content Owner: Alan Scolt

Web Master(s}: PSG Web Based Svstems Support
Current Dale: Monday, May 22, 2006 9:54:53 AM
@ Catarpiflar Inc, 2006 All Rights Reserved,

Data Prvacy Slalement.

hitp://tmiweb.cat.com/tmi/serviet/cat.edis.tmiweb. gui. TMIDirector?Action=buildtab&refki... 5/22/2006




Cerhity Rerate

EnissionNs DATA [4TNOGO38]

.. fiLG Sy Er Vel vage 1 of 1

May 22, 2006
Can't find what you're Inaking for? Click bers

4TN00038

en ginamcerﬁﬁcaﬁc@at.cnm

9T6037

as Engine Been Rerated?
8 : Interlock Code Actal Progression
1 -[As - Shipped Interlock Code

[1_\50
No Interlock Code Progression
No Interlock Code

AS - Shipped Flash File 1166370 =
[As - Stipped Flash File CRB 116637

As - Shipped CORR FL Power at RPM|[1,500 HP (1,118.5 KW ) at 0 rpms

Build Date 11995-01-1 6

r————~
TP i

Catemplliar Confidential: Green
Content Owner: Alan Scott
Web Master(s): PSG Web Based Systems Suppont

81 [Current Date: Monday, May 22, 2006 9:56:01 AM
£1© Catarplliar inc. 2006 All Rights Reserved,
ii|Data Privacy Statement.

i

This is not an official emission certificate. This is for emission data
information only.

This emission data is Caterpillar's best estimate for this rating. If actual
emissions are required then an emission test needs to be run on your

R s R ) R T s M s g

engine,

T

———

CERTI EreiFE. Iy
fD REllosranrcE. Sorep
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Emissions DATA [BKNO0O74] May 22, 2006
Can't find what yon're !ubking for? Click here

" : -‘ ENGMEMSSIONSDATA

e Al

SKNGI}B'M

engine_certification@cat.com I
217848

[Has Engine Been Rerated? INo

Tnterlock Code Actual Progression | [No Interlock Code Progression
As - Shipped Interlock Code [No Interlock Code
As - Shipped Flash File — 31557
: As - Shipped Flash File CRB [1315257 H
- gWL Power at RPM][2,000 HP (1,491.5 KW ) at O rpms [}

uild Date |L995 -11-09

1| Caterplllar Confidential: Green
pntent Ownar: Alan Scolt
Web Master{s); PSG Web Based Syslems Support
urrent Dala: Monday, May 22, 2006 9:59:17 AM
© Caterpiliar Inc. 2006 All Rights Reserved,
Data F'rtvacy Statement.
"This 18 not an official emission cerhﬁcate This is for emission data

information only.

81:[This emission data is Caterpillar's best estimat for this rating. Tfactoal
@ lemissions are required then an emission test needs to be run on your

" 15 .
ilengine.
1=

EE A 1T

EULY
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MARINE ENGINE PERFORMANCE DATA May 22, 2006
[BKN0OD74]

Can't find what you're looking for? Click here

Performance Number; DM1476 Change Level: >
Snles Model: 3516BDITA Combustion: DI Aspr: TA
Engine Power; 2,000 HP Speed: 1,600 REM After Cooler: SCAC
Manifold Type: DRY Governor Type: ADEM?Z After Cooler Temp(5): 86
Turbo Quantity: 2 Engine App: MP Turbo Arrangement: Par
Engine Rating: MP Strategy: Low BSFC Stran

Rating Type: ARATING (UNRESTRICTED CONTINUOQUS) Certification: N-C 1970 - 2180

General Performance Data: Curve 1: Zone 1

FUEL INTAKE INTAKE EXH ~ EXH  EXH
ENGINE ENGINE ENGINE ENGINE parz FUEL “pcin iNTake MG PRH - EXH - EXH

SPEED POWER TORGQUE BMEP RATE MFLD P
LB/BHP- TEMP FLOW TEMP TEMP FLDW
RPM BHP LB.FT PSi HR GPH pegr [NWHG CFM DEGE DEGF CFM

1600 2000 6,566 35 0313 895 99.0 465 4,273.1 9754 758.0 10,181.2
15060 1860 6,513 233 0315 837 1027 439 3,909.3 1,0204 7954 9,517.3
1406 1849 6,937 248 0323 853 981 437 3,6304 1,089.1 85658 9,414.5
1300 1475 5,959 213 0332 700 93.6 317 2,7782.8 1,1658 9790 17,8434
1200 1098 4,807 172 0341 535 919 17.8 1,967.0 1,169.1 1,030.1 S5,738.6
1100 B81 4,207 151 D348 438 912 9.9 1,507.9 1,166.4 1,019.7 4,407.3
1000 736 3,867 138 0355 374 912 6.3 1,2254 1,165.5 1,010.5 3,588.0
9200 616 3,592 129 0362 318 918 4.4 1,020.6 1,1658 9738 2,895.8
806 469 3,082 110 0367 246 916 2.5 8334 1,064.1 8668 2,193.0
700 349 2,618 94 0367 183 910 0.7 640.8 8865 7597 1,560.9

General Performance Data :Curve 2: Zone 1-2

FUEL INTAKE INTAKE EXH EXR EXH
ENGINE ENGINE ENGINE ENGINE pate FUEL INTAKE MFLD STACK GAS

MFLD

SPEED POWER TORQUE BMEP RATE MELD P
LE/BHP- TEMP FLOW TEMP TEMP FLOW
AR BHP  LBFT  PSL Mg GPH peae WWHG Tood' peee GEGE oFm

1606 2000 6,566 235 0313 895  99.0 465 4,273.1 9754 759.0 10,1812
1500 1983 6,949 249 0314 839 1063  48.4 4,153.0 1,031.7 796.] 10,1212
400 2000 7,503 269 0320 D16 995  49.3 3,9164 1,0962 848.4 10,057.5
1331 195¢ 7,709 283 0328 916 99.9 509 3,701.0 1,224,5 948.6 10,1954
1300 1763 6,881 246 0332 807 961 40.5 3,210.1 1,202.2 9656 8.962.9
1200 1188 5201 186 0341 579 934 212 2,097.7 1,203.6 1,052.6 6,218.9
1100 928 4431 159 0349 462 921  11.3 1,560.9 1,202.5 1,042.5 4,633.3
1000 768 4,036 144 0356 331 916 7.0 1,250.1 1,199.7 1,036.9 3,736.3
900 640 3,733 134 0363 332 921 4.7 1,027.7 1,200.4 1,000.2 2,980.6
300 469 3,082 110 0367 246 916 2.5 83134 1,064.1 8668 2,1930
700 349 2,616 94 {0367 183 910 0.7 6498 BB6.5 7597 1,560.9
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General Performance Data :Curve 3: Zone 2-3

FUEL INTAKE INTAKE  EXH EXH EXH
ENGINE ENGINE ENGINE ENGINE aate FUEL MELD  INTAKE AR MFLD STACK GAS

SPEED POWER TORGUE BMEP RATE MFLD P
LB/BHP- TEMP FLOW TEMP TEMP FLOW
REM - BHP  LBFT - PSL TRt GPH pege WHE  Tood' Ed DEaR o

1600 2000 6,566 235 0313 895 990 465 42731 9754 759.0 10,1812
1340 2000 7,003 251 0314 89.7 1067 49.0 4,184.8 1,033.2 796.1 10,1954
1400 2000 7,503 268 0320 915 995 493 39164 1,096.2 B49.4 10,057.6
1331 1554 7,709 283 0328 9L5 999 505 3,701.0 1,224.5 948.6 10,1954
1360 1877 7,585 272 0331 B8B 986  47.7 3,549.1 1,219.8 9540 9,821.0
1200 1306 5,717 205 0342 638 932 258 2,270.7 1,242.9 1,077.8 6,858.1
1100 1017 4853 174 0351 509 939  14.2 1,650.8 1,263.0 1,086.8 50833
1000 818 4,296 154 0358 418 923 8.1 1,289.0 1,251.9 1,0769 39623
200 677 3,952 142 0384 352 928 4 10453 1,254.7 1,042,0 3,121.8
800 469 3,082 110 0367 246 816 25 8334 1,064.1 8668 2,193.0
700 349 2,616 94 0367 183 3510 0.7 6498 8865 7397 1,560.9

General Performance Data ;Maximum Limit

FUEL INTAKE INTAKE EXH EXH  EXH
ENGINE ENGINE ENGINE ENGINE oot FUEL 'pioo® mmake IR RXR - BXH - EXH

SPEER POWER TORQUE BWER RATE MFLD P
LB/BHP- TEMP FLOW TEMP TEMP FLOW
APW  BHP  LBFT  PSI Tyt GPH pear WS Top' DECY DEGE  orm

1600 2000 6,566 235 0313 895 990 465 4273.1 9754 7590 10,1812
1500 2000 7,003 231 0317 906 1067  49.0 4,184.8 1,033.2 796.1 10,1954
1331 1931 7,620 283 0330 910 1004 504 3,602.1 1,241.1 975.4 10,1000
1285 1557 6364 228 0334 744 950 351 2,895.8 1,199.1 9923 §,242.5
1260 1415 5388 211 0337 682 943  29.8 2,585.0 1,199.5 1,022.2 7,507.5
1200 1306 5718 205 0344 641 952 259 2270.7 1,242.9 1,077.8 6858.1
1160 1080 5,205 186 0353 540 954 171 1,741.0 1,283.1 1,1334 5,516.2
1000 832 4475 160 0359 437 928 B9 1,317.2 1,287.0 1,103.2 4,114.2
200 703 4,102 147 0365 366 932 5.8 1,0594 1,292.0 1,070.8 3,224.2
800 471 3,092 111 0367 247 916 25 8334 1,0674 869.0 2,196.6
700 350 2,622 94 0367 183 910 0.7 640.8 8BB4 7610 1,564.4
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General Performance Data :Prop Demand Curve P

ENGINE ENGINE ENGINE ENGINE LUEL pyp INTAKE oo INTAKE EXH  EXH  EXH
RATE MFLD AR MFLD STACK GAS

SPEED POWER TomgUE BuEp FMIL mare [ELD wripp AR - MFLD sTA

RPM  BHP  LBFT  PSt " GPH IN-HG AR FLOW
HR DEG £ CFM DEGF DEGF CFM

1600 2000 6,566 235 0313 835  DO.0  46.5 4,273.1 9754  759.0 10,181.2
1500 led8 5711 207 0321 756 999 365 3,499.7 1,0054 807.6 B,606.2
1400 1340 5,026 180 0330 631 954 255 2,673.3 1,0506 9153 7,207.7
1300 1073 4,335 155 0338 519 891  17.7 2,097.7 1,058.3 9680 5,865.8
1200 844 3,693 132 0344 415 B85 5.9 1,628.0 1,034.6 9520 4,500.7
1100 650 3,163 111 0351 326  BRS 4.6 1,271.3 9685 9001 3,404.3
1000 488 2,564 - 92 (363 253 889 23 L,073.6 8967 7925 2,645
500 356 2,078 74 0379 193 B8Y 1.2 9358 8132 6782 2,083.6
800 250 1,841 38 0337 142 885 0.1  784.0 6780 3653 1,568.0
700 168 1,257 43 (.420 100 822 89 6180 35308 4622 1,1054

General Performance Data :Max Power Curve M

FUEL INTAKE INTAKE EXH EXH EXH
ENGINE ENGINE ENGINE ENGINE FUEL MFLD INTAKE AR MFLD STACK GAS

RATE
SPEED POWER TORQUE BMEPR RATE MFLD P

LB/BHP- - TEMP FLOW TEMP TEMP FLOW
RPN 8HP  LAFT psl HR GPH DEG F IN-HG CFM DEGF DEGF ©FM

1800 2006 6,566 235 0313 895 990 465 4,273.1 9754  759.0 10,181.2
1500 2000 7,003 251 0317 906 1067  49.0 4,184.8 1,033.2 796. 10,1954
331 1931 7620 283 0330 91.0 1004  50.4 3,602.1 1,241.1 9754 10,100.0
1285 1357 6,364 228 0334 744 950 351 2,895.8 1,199.] 9923 82425
1260 1415 5,898 211 0337 682 943 29.8 2,585.6 1,199.5 1,022.2 7,507.9
1200 1306 5,718 205 0344 641 952 259 2,270.7 1,242.9 1,0778 6,858.1
1100 189G 5,205 186 0353 549 954 171 1,741.0 1,293.1 1,1334 5,516.2
1000 852 4475 160 0359 437 928 8.5 1,317.2 1,287.0 1,103.2 4,114.2
s00 703 4,102 147 0365 366 932 5.8 1,059.4 1,292.0 1,070.8 3,224.2
800 471 3,082 111 0367 247 916 25 8334 1,0674 8690 2,196.6
760 3i¢ 2,622 94 0367 183 910 0.7 649.8 8884 7610 1,564.4
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Heat Rejection Data :Maximum Limit

ENGINE ENGINE REJTO REJTO REITO RE(:XgV FHOM FROM  WORK LHY HHY

SPEED POWER JW ATMOS EXHAUST 70 asgr CILCLA AFTCLR ENERGY ENEAGY ENERGY

RPM BHP  BTMN BTUMN BTU/MN BTU/MN HTWMN BTUMN BTUMN BTUMN BTU/MN
1600 2000 30,312 6483 67,903 32416 9,611 14957 84,850 191,936 204,504
1500 2000 30,255 6,995 65,609 34,804 9,668 14,047 84,850 193,073 205,698
1400 1931 30425 8929 75523 42,994 9,782 12455 81,893 196,429 209,281
1300 1557 25762 8417 61,761 35,601 7962 7,848 66,026 159,406 169,813
1200 1415 24454 8417 57,040 33,383 7,336 6,199 59,598 146,554 156,108
1100 1306 24,113 8,872 53,742 32075 6881 4,834 55391 138,023 147,009
1600 1080 22,577 - 9,554 44,586 26,899 5914 2,673 46,235 118,005 125,682
500 852 19,563 9,497 33439 19,563 4,663 1,308 36,112 93,835 90,020
800 703 17,743 9,554 26,558 15,071 3,924 B53 29,800 79,390 84,566
700 471 13,023 7222 16492 8303 2,673 455 19,961 53,685 57,154

EXHAUST Sound Data: 6.6 FEET

ENGINE ENGINE OQVERALL OBCE OHRCF  OBCF  QHCF  OBCF  OBCF  OBCF  OBCF
SPEED POWER SOUND §3HZ DB 125HZ  250HZ  S00HZ  1000HZ  2000HZ  QUOOHZ  BOCOMZ
RPM BHP DBA) P8 . Da )] bB oB DB DB

1600 2000 113 108 118 it4 106 103 106 107 104
1500 2000 112 16 117 1z 105 103 103 105 102
1331 1931 110 105 115 1 103 162 103 104 10t
1285 1557 109 108 114 109 102 100 103 102 10C
1260 1415 168 i07 113 108 161 95 102 101 99
1200 1306 106 105 i1t i0s 99 83 101 99 9
1100 1090 105 113 109 163 9% 98 101 94 90
1goo 852 104 111 108 102 98 g7 100 o3 88
200 703 103 110 107 in 97 95 29 o2 87
800 471 102 109 106 100 98 85 03 91 86

EXHAUST Sound Data; 23.0 FEET

ENGINE ENGINE OVERALL OBCE CHBCF OBCF ORBCF OBCF OBCF OBCF OBCF
SPEED POWER SOUND giHzpg 125HZ  2R0HZ  S00HZ  1000HZ 2000HZ 4000HZ 8000HZ
RPM BHP B8{A) be e o} :] Gas oa DB b

1600 2000 L 87 167 101 92 892 93 B4 3
1580 2000 98 g5 106 100 %1 90 o1 52 87

1331 1931 87 54 104 o8 89 89 20 g1 B6
1285 1357 56 98 102 97 50 89 o0 90 BS
1260 1415 94 86 101 95 B8 B8 89 38 83
1200 1306 93 95 28 94 87 87 87 B7 82
1100 1690 92 162 100 91 LT 86 86 81 71
1000 B52 9] 101 59 90 87 85 85 80 76

200 703 80 100 o8 89 86 34 B4 79 74

800 471 89 99 97 83 85 83 83 78 73
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EXHAUST Sound Data: 49.2 FEET

ENGINE ENGINE OVERALL oBeE GHCF  OBGF  OBCF  OBCF  ORCF  OBCF  OBCF
SPEED POWER SOUND 63HZ DB 136HZ  250HZ  SDDHZ  1080MZ  2000HZ  40D0HZ  BDEOHZ
2Py BHP DB{A} DB DB DB pa 12)2) 08 32

1600 2000 93 90 101 95 86 85 86 87 82
1500 2000 92 88 99 93 84 84 §5 85 81
1331 1931 90 87 58 92 83 82 83 84 79
1285 1557 89 91 95 90 83 83 83 83 78
1260 1415 88 90 94 89 82 81 82 82 77
1200 1305 86 88 93 87 80 80 81 80 75
1100 1090 85 96 93 84 81 80 79 74 70
1000 852 84 94 92 83 80 78 78 73 69

900 703 83 93 91 B2 79 77 17 72 68

800 471 82 92 90 81 78 76 76 71 67

MECHANICAL Sound Data: 3.3 FEET

ENGINE ENGINE QVERALL opcr OBCF  OBOF  OBCF  OBGF  OBCF  OBCF  OBCF
SPEED POWER SOUND saHzpp 18HZ  2B0HZ  SO0HZ  1000HZ  20D0HZ  4000HZ  8000HZ
RPV BHP Da(A) 51 cB 08 ps 0B DB DB

1600  2p00 04 95 100 0% 96 59 95 57 101
1500 2000 103 95 99 o8 95 98 98 95 100
1331 1931 103 94 o8 97 94 97 98 96 99
1285 1557 102 o8 99 96 92 57 97 o4 o8
1260 1415 102 97 98 85 91 96 97 24 97
1200 1306 101 97 97 g5 90 85 96 93 96
1106 1090 100 o5i] 87 94 g0 95 b6 92 86
1000 852 0 95 56 93 89 94 95 52 95

960 703 89 95 84 93 89 93 94 91 45

800 471 98 94 o5 92 88 93 94 51 94

MECHANICAL Sound Data: 23.0 FEET

ENGINE ENGINE OVERALL opcp OBCF  OBCF  OBCF  OQBCF  OBCF  OBCF  OBGY
SPEED POWER SOUND g3qz D 1e5HZ  2SOHZ  500HZ  1000HZ 2000MZ 4000HZ BOGDHZ

APM  BHP  DB{A) DB 0B DB UB DR DB DB
1600 2000 92 84 B3 87 a4 87 87 85 80
1500 2000 92 83 87 86 83 B& 87 85 88
1331 1931 21 43 87 86 83 86 86 B4 88

1285 1557 91 86 B7 B4 80 83 86 83 86
1260 1415 90 86 86 84 79 84 &5 82 83
1200 1306 89 83 26 83 14 84 35 81 g5
1100 1090 89 84 85 32 78 83 B4 81 84
1000 852 88 84 835 82 78 82 83 BG 84

9430 03 87 83 84 81 77 82 83 8O 83
800 471 87 82 83 80 76 81 82 75 82
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Performance Data

ENGINE ENGINE OVERALL
SPEED  POWER SOUND

RPM
1600
1500
1331
1285
1260
1200
1100
1060

500
800

BHP
2000
2000
1931
1557
1415
1306
1050

852
T3
471

DB{A}
B7
86
B
85
85
84
&3

83

g2
81

MECHANICAL Sound Data: 49.2 FEET

opee  OBCF  OBCE
saHz o 125HZ 25tz
78 83 82
78 82 Bl
77 81 80
81 82 79
80 31 18
8G 80 78
79 80 Iy
78 79 76
78 79 76
77 78 75

OBCF
S00HZ
pE

79
78
77
75
7
73
73
72
72
71

Pagebot il

OBCF OBOCF DHOF  OBCF
TO00DHZ  2000HZ  4000HZ  8000HZ
pe o BB nB

82 B2 80 84
81 81 79 83
80 81 79 83
80 81 77 81
9 80 77 80
78 79 76 79
78 79 73 79
e 78 73 78
76 77 74 78
76 77 4 (i
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Yertormance Data
EMISSIONS DATA
N"‘C 1‘970 - 21&0 ddede dehedho kR F ok ckF bk b gk ko LR L R LTS £ X g A ey Nl

This engine rating is not emission certified by any domestic or foreign

agency.
EXHAUST STACK DIAMETER 11N
WET EXHAUST MASS 19,548.4 LBHR
WET EXHAUST FLOW (75740 F STACK, TEMP } 10,188.29 CFM
WET EXHAUST FLOW RATE ( 32 DEG F AND 29.98 IN HG ) 4,067.00 STD CFM
DRY EXHAUSTFLOW RATE (32 DEG F AND 29.98 IN HG ) 3,725.70 8TD CFM
FUEL FLOW RATE . 89 GAL/HR
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ENGINE

HATED SPEED "Not to exceed data®

ENGINE JOTAL

PERCENT NOX (AS
SPEED " “[nng POWER

RPM

1600
1600
1600
1600
1600

NO2)

BRP | wiiR

100 2000 59.82
5 1500 5394

50
23
10

1000 41.64
500 26,20
200 1288

TOTAL TOTAL
LB/HR

1.56
1.80
1.49
1.44
3,41

HC
LB/HA

141
1.08
0.78
0.56
.47

PART
MATTER
LBHH

330
280
200
150
130

RATED SPEED “Nominal Data"

E JUTAL  1oral TOTAL

ENGINE oemeenT E”G““H NOX (AS

SPEED
RPM
1600
1600
1600
1600
1600

LOAD

100
75
50
25
10

ENGINE
SPEED
APM

1280
1280
1280
1280
1280

ENGINE
SPEED
RPM

12RO
1280
1280
1280
1280

POWE

BHP | miin

2000 49.85
1560 46.62
1000 34.70
300 2183
200 1672

NO2) iR

0.87
1.00
0.83

 0.80

1.50

HC
LB/HR

TOTAL
LB/HR

1.06 3,0825
0.81 2,580.7
058 1,98l6
042 1,754.5
035 1,723.7

OXYGEN

BOSCH

SMOKE
EXHAUST
PERCENT NUMBER

11.20
1L76
12,30
14.30
16,80

PART OXYGEN
CO2  MATIER

LBHA RERGENT
0240 11.20
0.200 1170
0140 12,30
Q.10 14.50

0.090 1680

INTERMEDIATE SPEED “Not to exceed data"

TAL

T0
PERCENT NOX(AS TOIAk
Loan Noz) | SO

LBfHA
106 38.6)
75 2928
S0 2282
25 1491
10 7.68

242
2.79
L56
1.09
2,10

TOTAL
co
LB/HR

PART

0.8t 0.570
0.60 0420

042 0220
.31 0.100
0.28 6110

INTERMEDIATE SPEED “Nominal Data"

TOTAL

PERCENT NOX (A5 TOA-
LOAD

100
73
50
25
10

ND2)
LepR  -BHR

32,17 L34
2440 1.55
18.01 0.87
12.43 0.61

640 1.16

TOTAL
co
LB/HR

0.61
045
0.32
.23
0.21

TOTAL
coz
LBMHHA

1,593.5
1,263.1
1,075.3
1,126.5
12776

PART

MATTER EXHAUST

oam  EBRY}

BOSCH
MATTER EXHAUST
LB/MR PERCENT SMKE

NO.

8.80 1.28
8.07 1.28

- 10.28 1.28
1346 1.28
1540 1.28

o2

Page¥otil

BOSCH
SMOKE
NUMBER

02(DRAY)
BOSCH

SMKE
LB/HR PERCENT ND.

.410
0,300
0.160
0.070
0.080

8.80
8.07
10.28
134s
1540

1.28
1.28
1.28
1.28
1.28

1.28
i28
1.28
1.28
1.28
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Altitude Capability Data{Corrected Power Altitude Capabliity)

Amblent Operating Temp. s50F BBF BB F 104 F 122F NORMAL,
Altitude
0F 2001bp 2,001hp 2,001hp 2001 hp 2,001 hp 2,000 bp
GR4F 2,001hp  2,001hp  2,000kp 2,001 hp  2,00thp 2,001hp
1,640F 2001bp  2,001Bp 2,0001hp 2,001 hp  2,001bp 2,001 hp
3281 F 2001bp  2,0001bp 2,001hp  2,001hp 2,001 hp  2,001hp
4921F 2,001hp  2,001hp 2,001hp 2,001 hp 1939 hp 2,001 hp
6,562 F 2,001hp  2001hp 1,943hp 1,881 hp  1,824hp 2,001 bp
B202F 18955hp  1,888hp 1,826hp 1,767hp 1,712 bp  1.927hp
9,843 F 1,836hp  1,773hp  1,714hp 1,660 hp  1,608hp  1,829hp
10,409 F 1,78%hp  1L,729hp  1,671bp  1,617hp 1,568 hbp  1,792hp

The powaers listed above and all the Powers displayed are Corrected Powers

Identification Reference and Noles
Lube Ol Press @ Rated Spd

Ergine Arrangement: 1008318 @®SD): 55.8

- : , Piston Speed @ Rated Eng

Effective Serinl No: BKNOD313 SPD(ET/Min): 13970.5

Primary Engine Test Spee: 277848 Max Opcerating Altitude(FT):  7,007.9

Performance Parm Ref: TMO015 i’;ﬂf € Elect Control Module

Performance Data Ref DMi476  prrc Personality Cont Mod

Aux Coolant Pump Perf Ref:

Couling System Perf Ref; DM1276 Turbochnrger Model L15167TVGISHF12WG0SAFDS
NOT :

Certificntion Rel: CERTIFIED Fuel Injector 1167010

Certification Year: Timing-Static (DEG): —

Compression Ratio: 14.0 Timing-Static Advance (DEG): —

Combustien System: DI Timing-Static (VIVD): -

Altercooler Temperature (F): 86 Unit Injector Fiming (MDM): 643

Crankease Blowby Rate(CFH): 1,998.3 Torque Rise {percent) -

Fuel Rate (Rated RPM]) No - _

Lead(GaVHR): Peak Torque Speed RPM

e Press@LowldieSpd Peak Torque (LB/FT): -
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Heference
Number: DM1476  \"C 19702100N1

Parameters
Reference: TMOUY5 MARINE PROF - ALL EXCEPT 3600
LIMIT DEFINITIONS FOR USE WITH A, B AND C RATED ENGINES:
ZONE 1 - FOR CONTINUOUS OPERATION, INLCGDING DREDGE ENGINES,
WITHOUT INTERRUPTION OR LOAD CYCLING ON OR UNDER CURVE 1,

Z0NE 1-2 - OPERATION LIMITED TO 4 HOUZ PERIOD AT FULL POWER
FOLLOWED BY A 1 HOUR PERIOD O OR GNDER CURYVE 1.

ZONE 2-3 — OPERATION LMITED TO 1 HOUR PERIOD AT FULL POWER
FOLLOWED BY A 1 HOUR FERIOD ON OR UNDER CURVE 1.

MAX LIMIT CURVE - OPERATION LIMITED TO 5 MINUTE PERIOCO AT FULL
POWER FOLLODWED BY A 2 HOUR PERIOD ON OR UNDER CURVE 1.

CURVE F - FOWER CURVE P REPRESENTS THE POWER DEMAND OF A
TYPICAL FIXED PITCH PROPELLEH, SHAFT POWER MAY BE ASSUMED TO
BE S7 PERCENT OF THE BRAKE ENGINE POWER JHOWN.

MAX FOWER DATA COHVE M - MAXIMUM POWER ENGINES I8 CAPARLE OF

PRODUCIVG.
TOLERBNCES:

POWER o f - 33
EXHAUST STACK TEMPERATURE +/~ 8%
INLET AIR FLOW +/~ 5%
INTAKE MANIFOLD PRESSURE -~ GAGE +f= 10%
EXHAUSY FLOW +/= 6%
SPECIFIC FUEL CONSUMPTION i 3%
HEAT REJECTION +/- 2%
FOEL RATE +f- 5%
CONDITIONS:

ENGINE PERFORMANCE IS CORRECTED TO INLET AIR STANDARD CONDITIONS OF
99 KPA (28.31 IN HGE]} DRY BAROMETER AND 25 DEG C {77 DEG F). THESE
VALUES CORRESPOND TO THE STANDARD ATMOSPHERIC PRESSURE AND
TEMPERATURE AS SHOWN IN SAE J1228., ALSC INCLUDED IS A CORRECTION
TO STRNDARD FUEL GRRVITY OF 35 DEGREES API HAVING A LOWER HEATING
VALUE OF 42,780 KJ/KG (18,390 BTU/LB) WHEN USED AT 29 DEG ©

{B4.2 DEG F) WHERE THE DENSITY IS 838.9 G/L (7.002 LB/GAL} .

THE CORRECTED PERFORMANCE VALUES SHOWN FOR CATERPILLAR ENGINES
WILL APPROXIMATE THE VALUES OBTAINED WHEN THE OBSERVED PERFORMANCE
DRATRA IS CORRECTED TOQ 9AE J122B, IS0 3045~2 § G663 & 2788 & 8248 &
1585, EEC 80/1269 AND DIN 70020 STANDARD REFERENCE COMDITIONS.

ENGINES ARE EQUIPPED WITH STAMDRRD RCCESSORIES; LUBE 0L, FUEL
PUMP AND JACKET WATER PUMP. THE POWER REQUIRED TO DRIVE
AUXILIARIES MUST BE DEDUCTED FROM THE GROSS OUTPUT TO ARHIVE AT
THE NET POWER AVAILABLE FOR THE EXTERNAL {FLYWHEEL) LOAD. TYPICAL
AUXILIARIES INCLODE COQLING FANS, AIR COMPRESSORS ARD CHARGING
ALTERNATORS.

BRATINGS MUST BE REDUCED TO COMPENSATE FOR BLTITUDE AND/QR AMBIENT
TENPERATURE CONDITIONS ACCORDING TO THE APPLICABLE DATA SHOWH oN
THE PERFORMANCE BDATA SET,

ALTITUDE:
ALTITUDE CAPABILITY - THE RECOMMENDED REDUCED DOWER VALUES FOR
SUSTAINED ENGINE OPERATION AT SPECIFIC ALTITUDE LEVELS AND

RMBIENT TEMPERATURES,

COLUMN "N" DATAR - THE FLYWHEEL POWER OUTBUT AT NOAMAL AMBIENT

http://tmiweb.cat.com/tmi/serviet/cat.edis.tmiweb.gui. TMIDirector?Action=buildtab&refki... 5/22/2006




Pertormance LData Page fiotil

TEMEERATURE.

AMBIENT TEMPERATURE -~ TO BE MEASUREDR AT THE AIR CLEANER AIR INLET
DORING NORMAL ENGINE OOFERATION.

NORMATL TEMPERATURE - THE HOMRAL TEMPERATURE AT VARIOUS SPECIFIC
ALTITUDE LEVELS FOUND ON TM200L.
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